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INTRODUCTION f r I

The purpose of this review was to evaluate the bench
scale treatability study presented in the Draft Report,
RI/FS by G&M Consulting Engineers, March 4, 1988.

i j - ' - -' -J-:,,-:^
^ ' The bench scale treatability study at Avtex Fibers, Inc.

was conducted to determine whether the existing waste
water treatment plant (WWTP) would be able to treat the
recovered ground waters and viscose-basin fluids. Three
(3) bench scale units were used to simulate conditions at
the existing reactors in the WWTP: one control, one fed
with 5% ground water (TR1) and one fed with 2.5% ground
water (TR2). Samples of the influents and effluents from
each reactor were collected from 9/2/87 to 10/6/87 and
were analyzed by Avtex for the following parameters:

BOD •• . • Mixed Liquor Suspended
COD Solids (MLSS)
Dissolved Oxygen Mixed Liquor Volatile
pH :rt : Suspended Solids (MLVSS)
Zn VT Temperature
Total Suspended Solids Flow

(TSS) e£ Retention Time
Sludge Settling Rate Dissolved oxygen Uptake

: ; r Rate (DOUR)
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Samples collected and analyzed before 9/11/87 were not
considered in the evaluation.

Samples collected on 9/17/87, 9/23/87 and 10/1/87 were
analyzed by Cambridge Analytical Association (CAA) for
the following parameters:

Chloride Sulfata
COD TKN
Ammonia TOG
Total Phenolics Zn
Phosphate Carbon Disulfide
Sulfide

The inorganic data was validated by Weston according to
the National Functional Guidelines for Evaluating
Inorganic Analyses. Carbon disulfide was validated
according to the Region III Functional Guidelines for
Evaluating Organic Analyses. The QC criteria presented in
the RI/FS, Section 3, Quality Assurance/Quality Control
by G&M, January 1, 1987 was used to qualify data analyzed
by Avtex. Data was qualified and corrections made for
parameters found in Appendix A in the Draft Report RI/FS
dated March 1988 and in the Field Investigation Summary
Document, Vol.1, dated February 1988. Values with quality
control results outside the control limits or
questionable results were qualified. (Refer to
Attachment A, Inorganic Data Validation, Appendix A and
Attachment B, Organic Data Validation, Appendix A).

DISCREPANCIES THAT MAY HAVB AFFECTED fl 1 M'a EVALUATION
PRESENTED Uf JHfi RI/*8 DRAFT REPORT. APPENDIX £* MARCH ±j.
1988

Biochemical Oxygen Demand fBODl. Page 27

BOD5 is a critical parameter for maintaining
compliance with NPDES permit. The laboratory failed to
maintain the 20+° C temperature specified in
Standard Methods for incubating the BOD samples. The
lab's temperature range was 22-25°c.

Temperatures were recorded only in the early part of
the test, 9/2/87-9/16/87. There were no temperatures
recorded from 9/17/87-10/6/87. The utility of BOD
results is directly linked with adherence to the
defined test conditions. The direction in whi$$$$$3 | 2
(caused by deviating from conditions) changes cannot be , .
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predicted because living organism response is non-linear
and can be positive or negative. Although the QC passed,
it cannot be concluded that the sample results are
valid.
Carbon Disulfide. Page 42 £ 44

Due to laboratory error, the results were difficult to
interpret. After data validation by WESTON, several
values changed as presented in Attachment B, Organic Data
validation. The discussion found in Appendix A in the
Draft Report RI/FS dated March 1988, should be revised as
follows:

In reference to samples run on 9/23/87, page 42, it is
stated that there is a slight increase in CS? from
influent to the effluent of the control reactor
(CTR). This should be changed to: a slight
decrease in CS2 from influent to the effluent of
the control reactor.

In reference to Samples run on 10/1/87, page 44,
it stated that the effluent concentration was
lowered slightly in TR-1 and increased slightly in
TR-2. This should be changed to: The effluent
concentration was lowered slightly in TR-1 and
lowered significantly in TR-2.

Zinc. Page 56

The zinc values reported by Avtex are unusable based on
the way zinc was analyzed. (Refer to Attachment A).
Zinc data was validated using the Avtex laboratory
worksheets in Volume III, Field Investigation Summary
Document, March 1988. No instrument printout was
submitted nor was an explanation provided on how the data
was calculated. The reviewer concluded from what was
presented in the worksheets that the samples were diluted
four to ten times (4x to 10X) and were subsequently run
below the lowest standard concentration of the calibration
curve. The diluted 2n concentration levels were close to
the instrument noise. .
The major discrepancies that have impacted G&M's
conclusions are summarized in Table I.

AR3038I3
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Page 5/
DISCREPANCIES THAT HAVE NEGLIGIBLE ££ KQ EFFECT fig £ 1 H'fi
EVALUATION

The discrepancies and effects on G&M's evaluation are
presented in Table II.

TABLE XI

DISCREPANCIES TEAT HAVE NEGLIGIBLE OR NO EFFECT ON G&H'C

EVALUATION

Section in
Appendix A ; Effect
of Draft on the

Parameter Report Discrepancies Evaluation Changes

pH Table I, Transcription None See p.A14,
Page 11 errors. Attach.

(iO/3/87,TR2) A.
RCT and EFF data

i ; interchanged.

(10/1/87,CTR), None See p.A14,
RCT and EFF Attach.
interchanged. A.

Dissolved Table 3, Transcription None See p.A16,
Oxygen Page 13 error found Attach.

for TR2, A.
9/20/87

DOUR Table 4, Miscalculation Effect on See p.A17,
Page 20 for DOUR test, ' the plot Attach.A.

9/15/87 appearance
• Fig 4,page 24,

but not the
evaluation.

Sludge Table 4, Unusally high This data was
Settling Page 20 value for TRl, rejected by G&H
Rate TR2 and CTR and not included

(9/19/87) in the plot
presented in Fig.
3,page 21.
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TABLE II (Cont.)

Section in
Appendix X Effect
of Draft on the

Parameter Report Discrepancies Evaluation Ghanaaa
Suspended Table 5, Calculation None See p.A18,
Solids Page 26 errors, high Attach.A.

blank value
and out of
control RPDs.

BOD & COD Table 6, Samples with None The mean
Page 29-32 duplicate values were

analyses were changed to
averaged and values of
mean reported the orginal
by the laboratory. samples.

See p.A22 .
-25, AttatS-/
A.

SUMMARY M2 RECOMMENDATIONS

Carbon Disulfide
There is limited amount of CS, data generated thoughout
the bench scale study. Results after ground water
addition showed some degree of CS2 removal in the
reactor but there is not enough data to see a trend and
therefore, it is not possible to adequately evaluate
which groundwater/process wastewater ratio is effective
for treatment.
Since CS2 is a major constituent of the ground water for
which treatment is considered, further testing may be
necessary before conclusions could be made. Ideally,
dilutions of samples should be performed, if necessary,
so that the concentrations fall about mid-range of the
calibration curve of the instrument. Refer to Attachment
B, Organic Data Validation.

A D Q n n ° t SA n 0 u u u i 0



The zinc values obtained by CAA are not conclusive.
There is not enough data generated to see a trend.
As discussed above, the zinc results analyzed by Avtex
are unuseable. If Zn is an important parameter used to
evaluate the bench scale study, reanalysis should be
done/ correcting problems cited in Attachment A,
Inorganic Data Validation. The main issue is that Zn was
overdiluted and analysed well below the concentration of the
lowest standard in the calibration curve. Conclusion on
efficiency of the WWTP for zinc removal cannot be drawn
from results reported by both Avtex and CAA.
BOD

BOD is an important component used to measure the
effectiveness of the treatment plant and a critical
parameter for maintaining compliance with NPDES permit.
The BOD analytical results show that the BOD removal is
significant before and after groundwater addition. There
is a slight decrease in the percentage of BOD removed
after groundwater was added ( TR1, from 75% to 74% ; and
TR2, from 76 to 66%), The BOD concentration rose
significantly upon ground water addition (approximately
4x) which indicates that the ground water portion of the
feed contains high biochemically oxidizable constituents.
Even though the efficiency or % BOD removed remained high
with the addition of ground water, because of the high
BOD content in the influent, the BOD content in the
effluent was also proportionally high . Another
consideration that may have caused the BOD content to
rise in the effluent is the effect of increased pH as a
result of ground water addition. As indicated by G & M,
it may be helpful if a study on the potential impact of
the pH conditions was conducted. For instance, if pH conditions
had been neutral, an increase in the efficiency of biological
oxidation in the TR1 and TR2 reactors may result.

It should be noted, as discussed previously, that the BOD
analyses were conducted at temperatures higher than the
optimum specified by the method. For future studies it
is recommended that the test should be conducted with the
correct incubation temperature*

AR3Q33I7
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LIST 22 ATTACHMENTS PAGE

I ATTACHMENT A - INORGANIC DATA VALIDATION Al

TABLE 1 - SUMMARY OF QUALIFIERS of CAA A7
DATA SUMMARY AFTER DATA
VALIDATION

TABLE 2 - SUMMARY OF QUALIFIERS ON A8
AVTEX DATA SUMMARY AFTER
DATA VALIDATION

TABLE 3 - CODES USED IN COMMENTS A10
COLUMN

TABLE 4 - GLOSSARY OF DATA QUALIFIER All
CODES

APPENDIX A - DATA FORMS A12

II. ATTACHMENT B - ORGANIC DATA VALIDATION Bl

APPENDIX A - REVIEWER REPORTED RESULTS B4

APPENDIX B - SUPPORT DOCUMENTATION B6
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ATTACHMENT A

INORGANIC DATA VALIDATION
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2568A R1VA ROAD
SUITE 300
ANNAPOLIS. MD 21401
PHONE; 301-266-9887

UANAGE5S V- ̂  DESGNEa&CONSUlTANTS «Page Al

DATE: June 8, 1988
SUBJECTS INORGANIC DATA VALIDATION

SITE: AVTEX FIBERS FRONT ROYAL

FROM I MARY ANNA BABICH AND MILA JAVELIANAJkJ
ESAT SENIOR INORGANIC DATA REVIEWERS "

TO: DIANA BALDI
ESAT DEPUTY PROJECT OFFICER

THRU I GAIL DeRUZZO
ESAT TEAM MANAGER

OVERVIEW

The set of samples for Avtex Fibers analyzed by
Cambridge Analytical Association (CAA) and Avtex,
were not analyzed through the Contract Laboratory
Program Routine Analytical Services. The Table below is
a list of the Parameters and number of samples analyzed
by CAA and Avtex.

CAA AVTEX

PARAMETER QUANTITY PARAMETER QUANTITY

Chloride 21 BOD 127
COD 21 COD 56
Ammonia 21 Dissolved Oxygen 223
Total Phenol ics 21 pH 223
Phosphate 21 Zn 117
Sulfide 21 Total Suspended Solids (TSS) 62
Sulfate 21 Mixed Liquor Suspended 30
TKN 21 Solids (MLSS)
TOG 21 Mixed Liquor Volatile 30
Zn 21 Suspended Solids (MLVSS)

Temperature 226
Flow 226
Retention Time 226
Dissolved Oxygen 76
Uptake Rate (DOUR)

Sludge Settling Rate 53

AR3Q3320
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Samples were collected on the following dates 9/17/87,
9/23/87 and 10/1/87 and sent to CAA for analysis. An
influent and effluent cample from each of the three
reactors and a field duplicate were collected. Below is
a list of the cample ID's:

TR1 - influent
TR1 «. effluent
TR2 - influent
TR2 - effluent
CR - influent

T tCR - effluent

Samples from the above locations were also collected
daily from approximately 9/2/87 to 10/6/87 and sent to
Avtex for in-house analysis.

To simplify the report the date of sampling is
specified when data is qualified. All samples listed
above are affected unless specified.
SUMMARY C :^

All parameters were successfully analyzed in all
samples except for the following parameters:
Zn and BOD (samples collected 9/2/87 - 10/5/87,
analyzed by Avtex) ; Phosphate and Sulfide (samples
collected 9/17/87 and for sulfide only, 10/01/87) .
Areas of concern with respect to data usability are
listed according to the seriousness of the problem.
These include; , ..

MAJOR ISSUES ;X !;=, . .

Samples collected on 9/17/87 were analyzed well beyond
the required holding times for the following parameters:
Parameter Holding Time Days Analysis Delayed

Phosphate 48 hours 29
Sulfide 7 days 41

The date of analysis for sulfide samples collected on
10/01/87 was not; reported. Therefore reported results
for these samples may be biased extremely low and are
qualified »L«. AR30382I
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All BOD samples analyzed by Avtex were incubated at a
temperature range of 22-25°c which is above the
temperature specified in the method (20°C) . Therefore,
all BOD data collected from 8/27/87 to 10/06/87 are
estimated and are qualified "J".

Samples collected 9/2/87 - 10/5/87 for Zn analysis and
analyzed by Avtex, were excessively diluted. This
resulted in samples being analyzed at levels well below
the concentration of the lowest standard in the
calibration curve. All reported values are estimated
and qualified **Jn and the non-detected samples were
qualified "UJ".

MINOR ISSUES

The following parameters were analyzed by CAA shortly
after the required holding times:

Parameter Holding Time Davs Delayed

Chloride 28 days 1
TKN 28 days 5
TOC 28 days 6

Therefore, the reported results may be biased low. The
data for the following parameters and the corresponding
dates of sampling are qualified "L": chloride 9/17/87,
TKN 9/17/87 and TOC 9/17/87.

The field duplicates analyzed by CAA, CR-Effluent for
COD (49%) sampled on 9/17/87 and TRl-Effluent for TKN
(76%) sampled on 9/23/87, have a relative percent
difference of >20%. Therefore, all the reported data
for the above parameters and the associated sampling
dates are estimated nJn.

The BOD field duplicates analyzed by Avtex on the
following dates have a relative percent difference of
>20%:

CR-Effluent 9/16/87 (69%)
TRl-Influent 9/17/87 (46%)

All BOD reported data sampled on the above dates are
estimated and have been qualified "J".
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The COD field duplicates analyzed by Avtex on the
following dates have la relative percent difference of
>20%j

TR2-Influent! 9/14/87 (128%)
CR-lnfluent 9/22/87 (24%)
TRl-Influent 9/25/87 (25%)

All COD reported data campled on the above dates are
estimated and have been qualified "J".

A COD QC sample was not analyzed by Avtex on the
following dates: 9/11/87 and 9/14/87. The COD data
analyzed on the noted dates have been qualified
estimated, "JH.

The COD QC sample analyzed by Avtex on 9/8/87 and
9/29/87 was below the ,95% confidence interval. The
COD data analyzed on the above dates may be biased low.
Therefore, the data is qualified "L".

The matrix spike recovery for Zn analyses performed by
Avtex were low (<85%) for samples run on the following
dates: 9/9/87 and 9/21/87 (80%), 9/25/87 (82%), 9/28/87
(78%), 9/30/87 (76%), 10/2/87 (64%) and 10/5/87 (77%).
The Zn values may be biased low. The matrix spike
recovery for Zn was high (>115%) for samples
analyzed on 9/11/87 (167%). The data may be biased
high. However all data were qualifed "J" or WUJ"
because all sample were analyzed at concentrations well
below the lowest concentration of the standard curve.

The TSS blank values for sample analyzed by Avtex on the
following dates were high: 9/2/87 (10 mg/L), 9/8/87
(11 mg/L) and 9/9/87 (3 mg/L). The TSS values of <5X
the blank values may be biased high and therefore, were
qualified WB». ; ,V

Due to out of control relative percent difference of
duplicate samples (RPD >15%), the reported results for
total suspended solids (TSS) analyzed by Avtex were
qualified "J" for camples collected on the following
dates: 9/23/87 (62%), and 9/30/87 (45%).

Samples collected on 9/2/87 (31%), 9/8/87 (30%) and
9/9/87 (120%) also had out of control RPD but were
qualified "B11 because of the high blank value:) ̂  f)Q p o o
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Due to out of control relative percent difference of
duplicate samples (RPD >15%), the reported results
for mixed liquor suspended solids (MLSS), analyzed by
Avtex, were qualified "J" for samples collected on the
following dates: 9/03/87 (54%), 9/8/87 (72%), 9/10/87
(35%), 9/15/87 (29%), 9/29/87 (23%), and 10/6/87 (21%).
The nondetected values were qualified "UJ".

The MLVSS blank value for samples analyzed by Avtex on
9/8/87 was high (7 mg/L). The MLVSS values for samples
<5X the blank value may be biased high and therefore
were qualified "B".

Due to out of control relative percent difference of
duplicate samples (RPD >15%), the reported results of
mixed liquor volatile suspended solids (MLVSS) analyzed
by Avtex were qualified "J" for samples collected on the
following dates: 9/3/87 (40%), 9/8/87 (72%), 9/10/35
(35%), 9/15/87 (67%), 9/22/87 (17%) and 9/29/87 (20%).
The nondetected values were qualified "UJ". An exception
is sample TR-1, analyzed on 9/8/87, which was qualified
"B" due to the MLVSS value being <5x the blank value.

NOTES

The Zn data in Table 2 was recalculated by the reviewer to
reflect the concentration based on the actual instrument
readout. This is to correct the laboratory's erroneous
procedures of calculating the Zn values which was to take
the actual instrument readout and multiply by the dilution
factor first. The resulting number was used to read Zn
concentration off the calibration curve.

QC samples are not available for dissolved oxygen, pH,
temperature, flow, retention time, dissolved oxygen
uptake rate and sludge settling rate. Therefore,
qualification/evaluation based on known performance is not
possible. Minor changes were made to the numbers on the
data summary due to transcription or calculation errors
made by the laboratory.

AR30382tj



The data forms found in Appendix A, that are used to
qualify the bench scale treatability study were taken from
the following documents:

Page Number in Name Of The Document Table
Appendix & ' ' , ' . ' . Was Taken From

A13 Field Investigation, Summary Document
. . .Volume I , February, 1988

A14-18,A22-26 Draft Report, Feasibility Study,
Appendix A, Prepared by G & M,
March 4, 1988

Page A19-21 and A27 are tables generated by the data
reviewers. The data were taken from Avtex in-house
laboratory worksheets found in Field Investigation, Summary
Document, Volume III, February, 1988.

The data was reviewed according to the National Functional
Guidelines for Evaluating Inorganic Analyses.

INFORMATION REGARDING REPORT CONTENT

Tables l and 2 are summaries of qualifiers added to the
laboratory's results during evaluation.

ATTACHMENTS

TABLE 1 SUMMARY OF QUALIFIERS ON CAA DATA SUMMARY AFTER
DATA VALIDATION

TABLE 2 SUMMARY OF QUALIFIERS ON AVTEX DATA
SUMMARY AFTER DATA VALIDATION

TABLE 3 CODES USED IN COMMENTS COLUMN

TABLE 4 GLOSSARY OF DATA QUALIFIER CODES

APPENDIX A DATA FORMS

Ki:bjt • AR303825
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TABLE 1

SUMMARY OF QUALIFIERS ON TH2 CAA DATA SUMMARY
AFTER DATA VALIDATION

QUALIFIER
NON-

P09ITIVB DETECTED
PARAMETER PATE SAMPLED VALUES VALUES filAfi COMMENTS*

Cl~ 9/17/87 L Low A

COD 9/17/87 J B (49%)

P04" 9/17/87 L Extremely J
Low

Sz 9/17/87; L Extremely J
10/01/87 Low

TKN 9/17/87 L Low A
9/23/87 J B (76%)

TOC 9/17/87 L LOW A

See explanation of comments in Table 3

flR303825
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TABLE 2

SUMMARY OF QUALIFIERS ON AVTEX
IN-HOUSE DATA .SUMMARY AFTER DATA VALIDATION

QUALIFIER
NON-

POSITIVE DETECTED
PARAMETER £&££ SAMPLED VALUES VALUES BIAS COMMENTS*

BOD 8/27/87-10/6/87 J K
9/16/87 B(69%)
9/17/87 B(46%)

COD 9/11/87 J C
9/14/87 C&B(128%)
9/22/87 B(24%)
9/25/87 B(25%)
9/08/87 L LOW D(86%)
9/29/87 (86%)

Zn 9/02/87-10/5/87 J UJ E
9/9/87, 9/21/87 Low F(80%)
9/25/87 F(82%)
9/28/87 F(78%)
9/30/87 F(76%)
10/02/87 F(64%)
10/05/87 F(77%)
9/11/87 High G(167%)

TSS 9/02/87 B H(31%),I
9/08/87 H(30%),I
9/09/87 H(120),I
9/23/87 J H(62%)
9/30/87 H(45%)

MLSS 9/15/87, J UJ H(29%)
9/03/87 J H(54%)
9/29/87 H(23%)
10/06/87 H(21%)
9/08/87 H(72%)
9/10/87 H(35%)

i ,
V_X
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TABLE 2 (Con't.)

QUALIFIER
NON-

POSITIVS DETECTED
PARAMETER PATE SAMPLED 2£LEH VALUES BIAS COMMENTS*

MLVSS 9/15/87 J UJ H(67%)
9/03/87 J H(40%)
9/10/87 H(35%)
9/22/87 H(17%)
9/29/87 H(20%)

9/08/87(TR-2,CTR) J H(72%)

9/08/87(TR-1) B H(72%),I

* See explanation of comments in Table 3 . j

AR303323
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TABLE 3

CODES USED IN COMMENTS COLUMN

A - The analysis was performed shortly after the established holding
time. Therefore, the reported results may be biased low.

B - The field duplicate has a relative percent difference
(% difference in parentheses) >20%* Therefore, the
reported values are estimated.

C - A QC cample was not performed during the analysis.
Therefore, the reported results are estimated.

D - The QC sample recovery was below the 95% confidence limits.
Therefore, the reported results may be biased low.

E - All reported values may be inaccurate because they were all
analyzed well below the concentration of the lowest standard in
the calibration curve* All samples were excessively diluted.

F - Due to a low matrix spike recovery (% recovery in
parentheses), indicating a matrix interference or
laboratory specific problem, the reported results may be
biased low. There is a,possibility of false negatives for
nondetected values.

G - Due to a high matrix spike recovery (% recovery in parentheses),
indicating a matrix interference or laboratory specific problem,
the reported results may be biased high.

H « The laboratory duplicate analysis results were outside the
control windows (relative percent difference of >15%). The
reported results are estimated.

I - Due to samples <5X the blank value, the reported results
may be biased high.

J - The analysis was performed well beyond the established
holding time. Therefore, the reported results may be
biased extremely low.

K - The incubation temperature was above the 20°C specified in
the method for analyzing BOD. The reported results are
estimated.

AR303829
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TABLE 4

GLOSSARY OF DATA QUALIFIER CODES (INORGANIC)

CODES RELATING TO I PENT! F I CAT ION
(confidence concerning presence or absence of compounds) :

U - Not detected. The associated number indicates
approximate sample concentration necessary to be
detected.

(NO CODE) • Confirmed identification.

B - Not detected substantially above the level reported
in laboratory or field blanks.

R - Unreliable result. Analyte may or may not be
present in the sample. Supporting data necessary
to confirm result.

COPES RELATEQ IQ QUANTITATIQN
(can be used for both positive results and sample quant itat ion
limits) :

J - Analyte Present. Reported value may not be
accurate or precise .

K - Analyte present. Reported value may be biased
high. Actual value is expected to be lower.

L - Analyte present. Reported value may be biased low.
Actual value is expected to be higher.

UJ - Not detected, quantitation limit may be inaccurate
or imprecise.

UL - Not detected, quantitation limit is probably
higher.

OTHER COPES

Q - No analytical result.

AR303330
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APPENDIX A

DATA FORMS

AR303331
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*******i '.* * '. • ?*:.*••.''̂•Mv'*«'*«r • .•.̂•<

eu
Or

IN_ I:; •

Gu
S
HI

Cbs
H

fib
W

CS

ooetnmomtntnooootntflOOinM mo
(N n ri <N fS <N C% I «-»OP^rMFH(N»H^OfHO0\ I W P*

in rt M 1*1

CN <N PJ (N CM (N (N M CM W IN PM M (N CM pg CM N CM «H *H CM

oeoem o o o o o o o o o o o o o ooi
c\mrnnnn CM mr» r> m n o n n rin **> PM

o o o ooor^meoocoooomoininooo

o in o.tn o in i/> oininomoooooocor-ioo

CS

o o o o o o o o o o e eo o o oi ...............

oeooomin omo o oomooo om »*o e
\o to \o p* 10 i ̂ 4 w "vnnf^iftiAiAn^inoirtOb

H INWNMWfMP* tNMCNlNWrNfMCNININfNMfHMfM .. „ ..
. ;-,.- 4 .»' JTT- V - - 1 U . _ -• • t... ... - *...?*:*•. -u • "t* *. . • .1 JUt . 4.*,->*..-•.••>••...—• »»*»-« -•_•*• -r^*-- vf-» »• .«.̂ .\* ••***.• •"̂ ••*r_-M."̂ A*» »» **. .. «i >. .. -•-CMC.

O O O O 0 _4J JJ4J p JJ S
IB IB *<M <B<M

_ _ _ _ „ _ _ _ _ _ _ _ _ _ _ _ _ _ „ _ _ _ _ _ _ _ _ _ _ _ o ft) O C fi ̂ ^
I I I I I I I I I I I I I I I I I I I I I I I •
^^H *H »-trt«-l «-l <N IN <N <N CM <N IN IN M r> I I I I I I "

J J I J J J J < I i j J 9 j IIOGOpOp *—» »^ ~ •"i ict,

•̂ uVi

• G
JJ Ve I
EM
ft) 9
^ (Q
S «B
W ft)m i
EP* sr' « JJr* i w
CD «H
I IN JJ
rH I S
(N O O
I J=
C* W Ol

ft) 3.
b JJ OO (M b

1C H .
V fc

b JJ V
ft) fO JJ

IB
e•caw -«.C O ic ""**

C"JJ w CO
C ttjj ft) 5cop

• e._ in CM o
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' 9-11-87 :
9-14-87
9-15-87
9-16-87
9-17-87.
9-18-87 '
9-19-87
9-20-87
9-21-87
9-22-87
9-23-87
9-24-87
9-25-87
9-26-87
9-27-8?
-9-28-87'
9-29-87'
9-30-87
10-1-87
10-2-87

-. 10-3-87
-• 10-4-87 .
10-5-87
10-6-87

* ^
*

DISS
U?TAKE.f. . ~f
.TR-lr.;:
• • w . »

"0.75
. 0.55 -
0.95"
0.80
0.82
0.59
0.45
MM

^tm

0.76
1.32
1.57
1.54
1.02
1.24 .
1.08 '

•:0.92 .
"1.32
0.76 '
0.92
1.06.."
0.64 -

' 0.42 '
0.76

. W-. .. » '_.'! -. ' . .

OLVED̂ bxyGE
RATE (mg/iy

** ' " " » • «

. TR-2 %'••".'
i •••...#••.?•"•' .";*••*.;•-• " •<•• ---•:••,--. " •*-*.-;0.55,
"' 0."64
0.72
0.87.. '
0.79 "
0.49
•frrf̂ ei
^J5»«* :

———

0.76
1.52
1.58
1.57

. 1.30
1.48

• 1.37 ' •"
.1.44'. .-

• 1.40-" •' .
0.88
1.29
1.14 -.

. 1.04 "",
0.85

v 1.38 •

*. ' •*
K . ,.-' .
mln)"'\.....
CTR '*"
••- -. •' •-
0̂ .66*
0.69.
-erSttî
0.73 .
0.76
0.63 '"
0.62
MM

MM

0.74
0.91
0.93
0.86
0.75
0.80
0.73
0.80
0.71
0.82
0.80
0.98
0.96
0.74
0.35

•' * » * ... •' ';. 'A'. • • 'c
,i_ SLUDGE":£;> " RATE

• • ••_•-•".» i . •.- . •*•_(* •* * •
SETTLING
(ml/min)2

*. • .
iJ-T<;a:.y.-.i-̂ -j*. ..*"— *•• 4'*v*. . • .. «" »•• . •• f*f. «*•.---

*.;,TRti: AT/TR- 2 "r."/: .
,̂l.-l'"r.'.V-f.'r'.T,
-*il.l.̂  «VW •-*•/•;. »

%• " '

' MM*

1.80
r1.67 '-."""
' 1.20 % -• "
30.00?
— •
0.63
0.83
0.50
0.87
0.97
. .*
0.57
0.80
.0.30.. . '
2.30*- -
0.73
--
—
— ' .
0.15 '
0.43. -:

• > * . ..«_ t»
'L"̂  '/-. '*••'•'<•
• ~ '. '
•- '. ."
2.33
2.07 .
2.10,
29. 3*

• MM

0.96 •
0.70
0.77
0.90
1.13
—
0.63
1.17
o.eo -- ;
0.77 '
1.33
M. ' -

. ————— '

-"

0.66
0.80. ;

CTR ' -
Z.V: • :..
T'"

MM

*!!•

1.73
2.27
2.20
29. 3̂
MM .

1.07
0.86
1.47.
1.53
1.80-
MM

1.73
2.73
1.40
0.43
3.00
.. -
'— .
--
0.90'
1.33.

*^ . •

TR-lt' Reactor fed 5 percent ground water after 9-21-87measurement. ^ • • • . . - ' •

TR-2t Reactor fed 2.5 percent ground water after 9-21-87
measurement. ' • '' • • $

CTR: Reactor'fed only process wastewater throughout study. ."

".-;.'".'"."' "• * ' '. '*• '*• ViV •'*'.". . •. •'= "' • ~-.'i * ' • • " ' ' . " • * *' ••-"•'. ;• •" '• ".*. ' •;•'-.•"'*'."•»*

flR30333
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« ^ . . 5 '. »•î  i.̂  î ^ &̂  \r̂f\ i? * '* ^ . , . . , „ ,.. ' • f
<j

_ ' ^f : ^1 ^i

** ^ » ^ K {

§ <i s1 ^ \ -^ a » . •
! f .1 •

«Q ^

S ^ I t 3 i AR3038c•^ ̂  i -^ $ 4

• >§
f̂ i'

*

•

*

* > "

-

J'*
S Eo * S
•i -..' b n
« e •
* C 2t>
K v^ £B .̂
f^ i to

. K N
l M £
Ri|
** * sfb .1 e
• *M b
-* • «• ••
*•" ^ 0JM

b> Ml
C b
b M! (J
• * Ml

5 *** *C 0

ill
f «b n

£-»±»•• ̂ * .
«nw S .

3222
M>v b b e

••

^ "̂  . •'̂--•̂  ̂  -c~- — • •. i '"̂ efc



1
• M

•M

S

is
a. . • *•

*3
SM• as
£*•9
£

1
§
1

' f

•

K pS? cto1fro 7
1 Sfr H

iat*•

mt»
^ G
Co
i M
(0 £
to _i

CB

r, S
PO
i «^t ift «
i *•cs

t»»-

•f
> 6
90
. 7
T *
O- '

I**

.. s00
1 M
*> ff
^ P
t
&0 I

S* 5& 'IS ?s>
1 V s ̂  ^ ^^X » xj ^ . ' ̂^ 4 W u
** *~* ** tv ^^ ^ > >& 2 5? ̂
X ^-c>3 .?_> »jj
? ̂  ^ fr.
^ ^ 0- Oo . '1 ' i*"l V» • '
3)P ^ ̂x x. -. *^ ° ° 1 , 1 1
~i. «-» *
^ 0 ^ ̂
^ ^i X Q 1 1
"x ^ <S . 1 '

3« .Ss , , , ,
•w. ' ̂^ •*^ <3 -< '^ ^ - n -T:

' X ^ ' 1 1\ \ },*r* * • • ' '
pp\ ^ • ,.8'tf. fc >s . \ . ,a C^ IS i \ l

** *? *.•*. ^ ^ ^ I£ co — x | 1 \ \
^ 1
t °*" n Q^ *• ° \ - . v^ m x j »
2 2 ̂  n
^° ** N£ I I I^^ I I • |

1 1 \ 1 .1 I 1 ,.
v^ *

' s • '. ' ' 1 '
t

f 1 ' 1 1 »" 1 '
*

^ ^ *H '
•• Ml M> ^^ ^ ^

1| 1| la Sa || 7| fa 33
Is Is £s fl 33 35 Si f{i22 aa A « a 5 33 OB oa o«

i
3
*

S
*
7
•t
N
I)

•

I
M
J
•«
«
•ri

•

iu
•
«
PS

e

I
9*

? '
Ml

j

*•

"3
•ii
™{

^
12• .itcs*-s-

* .

9

•

•, . V.

•b •

! *•*l«
a.
K

1
3
I
•
%

IR|03339
** M V:
i

*^

'SM)
3

IR303839
32*



*
^

X

H;

o

o*•

5 •«•. jo
£ N.

1 M

Cr

*">
Vs.

n$} ** \n \nVQ co >' csy

'

i- 1'• S i5 tt) • ' »

e c e C eik* e£ eIE §s e& is §

&HN »
• «

- s

* . *



Q

gi3
2

f̂

5M

*" 5?2
i
Q
°
3

f

•

g
r*
i
-

W

N
1

att-

"
—

g

nt

15

i
B

e
*•
£*
gt

N
1

2

M
i
£

e
r*

i
«*

*
• *

«*

•

H*•

S
M
•
••
••

*

«

T
2

5 > ~n » — ) r* i
M « M l » I I I

V> *">
£ 2 R * ' i i i

k h*(H (̂̂  — M0-V.y TVD,

5 is© I a , . , .
*̂•• •* ^ ^* — n « r» i i i i

m n
M IM —— (• 1 * 1 1

— V— / <e * *n i i i i

v~> *~)
* W/̂ \ « n

i-j _
*̂ ^s o :. . +

•• • m • *O ' i i i i

-7 u-, h v̂
2 S S! 5 2 2 fl s

o
^ c? ^ h °
R ^I A 3 in Sr r* m « *

n H n
SI ^1 ^n ^^

V N •» « N <O t^
M n M ^ p b M M J ^ M

** « ^ 4 « O

V-t , c
17 *~j * °
^^ _x ^^ _? _— , __. __> • _c *j•• n ••* r™* "~i w ™* ™i •

^ V» HM> **^ * mG>\
^ N W O ** \A lA 1 lA •
•• ^̂  Qh f̂  •• V̂v 1 ^̂  ••

N^

C C C ^ « C C
J?| j?| JTa Sa jS |̂ ja pa
aih A^J O2 s*B Ate Bih-fiz 093 a 35 5 « 39 Sat 3S So SBMM 33 S3 A5 o «* 03 D« 85

•

•

i
o

e
.2
M

Mn«
ftt

2
S
n
g
M

M

S
w1 *»s M

B̂ ^̂

I i8 *
-• •
i t
C J?= *: 2
I ex jA ^

A|3r
* st 3

AR30

38U

32



fi
c<**
X

g
ip*•̂2. j*i**. s•llJ=

*JP
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ŷc*

i
oJ .
e53
«
M
•

:2
S
M

«

M
B
•

iU
*•
*» «M5
1 j.
"3 i! * y
3 • f «*= )Jl2 Il>«• c •

• M •-» i 3MJ M I Q

" 1*1S 21*i iiMM
,J,38H1

J *» « M -s |ji«
4R3038(i

30



0)

XI

1
1

' •irfftB
IP« „
M BU

** P

i H

h§ic•a

Eft
•
•

- e

iP
«

*

E
•
*
1
e

AHf

•

.

g
ft
•Q

•
IN
1
e

•E
MMl

e

Eft
•-•
c

N
1

&

Eft•
s •g

*

f4 Iwl i *s MJ r» : ,'

" -W L '' •
Se '•'• e'•» - — o»m M NT N) i * *

, ;

0 ̂
« • •
8 l r t I O

- ' •» S •»ft M)^ *A ft I t 1

S ^ * S °
*-i •>;
S C\MJ n * *J V ' i t *
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•_fc»r-

9-lSr87j'

9-18-8?'f

9-21-37

9-23-37

9-25-37

9-23-37

9-30-87."-

10-2-37.

10-5-37 •

•?•*. t.'J?.£f'*r*x**fK.

'*-»v.w- 0 . 4.0 ifrf
SDIi w.

TR-1: .Raactor.fcd.5 percent ground water after 9-22-37
- •' " . measurement. * - • ."• ' • • ' ' • ' * * , ' -
TR-2: Reactor fed 2.5'percent ground water-after 9-22-37

• ineasureiaent. •.
CTR: Reactor fed 'only process wastewater throughout study.
INF: Influent
EFF: . Effluent "

... .r.'.: . • ."—.'*/."?" •«' •*.:'*V*'-1. S ~* •'*•"" ""-*">>' '••'•••*' •••• • ••; •."• . • '. •• • ••
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ZINC CONCENTRATIONS FOR TH2 AVTSX TREATABILITY STUDY /;*'*-'
.i.-:* . SAMPLES ANALYZED BY AVTSX- -' «•• ••.* . - - -•••" • V

;"•.:• '•' •• (Concentrations are In og/1). -"•'• V ':•' ' -"':

EFFr INF -:: EFF INF •" EFF

* ur :
' -.* '

// 0.0
6.Q

TR-1: ' Reactor fed 5 percent' ground water after 9-22-87
measurement. . • . .• . . -

TR-2:' Reactor fed" 2.5 percent ground water after 9-22-87
measurement.

CTR i F,eactor fed only process wastewater throughout study.
INF: Influent • *
EFF: Effluent .
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2568A RIVA ROA°
ANNAPOLIS. MD 21401
PHONE; 301 -266-9887

MANAGERS XMJ DE&SNsRS 'CONSULTANTS Page Bl

DATE: June 8, 1988 r

SUBJECT i Organic Data Validation
site: Avtex Fibers, Inc.

FROM: Ivan B. DeLoatch
Organic Data Reviewer

TO: Diana Baldi './.'•
ESAT Deputy Project Officer

THRU: Gall E. DeRuzzo
ESAT Team Manager

Overview : , . ,- .?. . rj,..,

The set of samples contained twenty-four (24) water samples. All
samples were analyzed solely for 'carbon disulfide (CS2) according to
the Contract Laboratory Program (CLP) protocols. The analyses
were performed by the Cambridge Analytical Association (CAA) .

The samples were collected on three (3) dates at six (6) selected
locations (three influents ,and three effluents) . Included in the
data set were a field duplicate and trip blank for each day that
samples were collected* Because the same sample numbers were used
on each collection date, the sample appended with the sampling date
shall be referenced in this report.
ffAJOR PROBLEMS t

o The following samples were reported with concentrations that
had exceeded the linear range of the detector:

TR2-I (09/17/87) .,, TR1-I (09/23/87)
CTR-I (09/17/87) .'~... " TR2-I (09/23/87)

These results have been qualified "J", estimated. These samples
were rerun, but several days beyond their holding times.
This reanalysis data is considered invalid and is not
being used in the reviewer reported concentrations.

o The concentrations of carbon disulfide (CS2) for samples CTR-I
(09/23/87) and CTR-E (09/23/87) were incorrectly calculated as
reported on page B7 in Appendix B. The corrected values are
reported in the reviewers report on page B5 in Appendix A.

AR30331*8
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MINOR PROBLEMS

o The system performance calibration compound (SPCC) , chloro-
methane, had an average response factor (RF) less than 0.300
in all initial calibrations. In addition, the percent
relative standard deviation (%RSD) for vinyl chloride (CCC) in
the initial calibration standard of 10/09/87 was greater than
thirty percent (>30%) .

o The response factor (RF) of the SPCC, chloromethane, was less
than 0.300 in the following continuing calibration standards:

10/01/87 (12:24) 10/09/87 (09:50)
10/01/87 (14:10) 10/10/87 (18:24)
10/02/87 (13:16) 10/20/87 (08:59)

In addition, the following continuing calibration standards
had percent difference (%D) values for the calibration check
compound (CCC) , vinyl chloride, that were greater than
twenty-five percent (>25%) : 09/25/87 (12:09), 10/09/87
(09:50), and 10/10/87 (18:49).

QA/QC

There were no reported compounds found in the method blanks.
Therefore no carbon disulfide interferences were present.

Sample CTR-E (09/23/87) had one (1) surrogate recovery below
the quality control limits. Because of this, the concentra-
tion of carbon disulfide is qualified "J" for estimated*

Four (4) out of thirty (30) of the percent recoveries in the
volatile matrix spike/matrix spike duplicate (HS/HSD) analyses
were out of the advisory limits.
Two (2) out of fifteen (15) of the relative percent
differences (RPD) were out of the advisory limits for the
volatile MS/MS D analyses.

Specific

The following samples showed no detectable levels of carbon
disulfide in all analyses:

TRl-I (09/17/87) CTR-E (09/17/87)
TR1-E (09/17/87) CTR-E (10/01/87)
TR2-E (09/23/87) RR3Q38U9



Page B3

o Reviewer reported results for the following samples are based
on quantitions from a single analysis.

TR2-E (09/23/87) TR1-E (10/01/87)
CTR-I (09/23/87) TR2-I (10/01/87)
CTR-E (09/23/87) CTR-I (10/01/87)
TR1-I (10/01/87)

o Reviewer reported results for the following samples are
based on the best data from analyses performed within holding
times. These samples were analyzed as either laboratory or
field replicates.

TR2-I (09/17/87) TR2-I (09/23/87)
CTR-I (09/17/87) TR2-E (10/01/87)
TR1-I (09/23/87)

Reviewer reported results were qualified "J" for these samples
if the resulting quantitation was above the calibrated linear
range.

o The reviewer reported result for sample TR1-E (09/23/87) is
the average of two replicate analyses performed within holding
time.

Kotes

o All data as reported by the laboratory and evaluated by the
contract are found in Appendix B*

o All sample analyses were reviewed for consistency with the
Contract Laboratory Program (CLP) Statement of Work (SOW)
7/87. Final reviewer reported results were arrived at based on
validity of data according to the Functional Guidelines For
Evaluating Organics Analyses With Modifications For Use Within
Region III.

List of Attachments

1) Appendix A - Reviewer Reported Results
2) Appendix B - Support Documentation

AR303350
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APPENDIX A

Reviewer Reported Results
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REVIEWER REPORTED RESULTS*
TA312 9. •

CA33CK DIŜ tJIDM DAtA TCX TS
A'»TSS TS£ASA32UCK STUEt
SAM3LZS JUULYtZ) BY CAA

9-17-37

S-22-37

ld-I-37

•

T2-1 T2-1
Xsilttftfi. Z&l-ts&s

5 ' 0 5 U

*7.000 J 1.7W
9,600 7,000

73-2 75>2
Zsflutn? Xifltttns

3,200 J 5 tl

70,000 J 2,000

fi.o'OO 2,200'

CTR CT2
Xsflvest £££!«€_£

1.300 J 5 XT

6,100 5,100

8,900 . 5 ff

!: ?.*xczcr f»d 5 ;trsi--.c srs-nd vs;&r x'tir 5-22-37 sn-surtstit.
2j ?.«xsr:r ftd 2.5 jmrstns jr=-̂ r.d victr xfctr 5-22-S7 st*su?*scr.c.
.: ?..xĉ cz 5td cr.iy ;-s£

LosssAy cr SAZA cu?a:iri2R cosss

u • Net detected. • ™e associatsi r'̂ rv*- «-<*<(-»»««= ~--Y'J-=-fi «--.-i - *.-----*.Z-ITi — """ """'—w*-esfĉ jr-WA..4.&_s 5o-«p-s ccncfi«t*a*icn nscsssa-*v- r:a v
• ClfiTSCZSi. *•

Ŝ prllif;?5*̂ ' Ke?cr-*4.v̂ "« aw net be accurate
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APPENDIX B

Support Documentation
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tA3LE 9.
CAX3CN DISUUTDE DATA TOR THZ
AVTZX TK£ATA3ILXTY STUDY
SAMPLES ANALYZED BY CAA
(Ccncer.trztions in uj/1)

9-17-37

9-23-87

10-1-87

TR-1 T3-1
Influent Effluent

<5 <3

23,000 1,7AO

9,800 7,000

; ta-2 * T2-2
•Influent Effluent

; 3.250 <5

' El, 000 2,000

* 6,600 7,600

CIS CIS
Influent Effluent

1.3SO <5

2,100 3,100

8,900 <5

T3-1: Reactor ftd S percent j-otad wattr **rer 9-22-37
IS-.i R«ict=r f.d 2.5 ?*rctnt f;eyad w.ttr *ft«r 9-22-37 a

ror fed on-y pzoeass v*s?tv&ttr throughout studv.
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AV7EI TSEATAilLITY STUDY - S?.SA«C HALT5IS rHULT

, SWfLS 12 NTS ' DATE
1 ! SAKPL3 AMLTSES Ŝ ATISS
- * . ' -

TM-I 5/17/27 3/:fS7 5s
TR1-E 9/17/87 9/23/87 3 a

1 ' TJM 5/17/37 3/22/87 .. 3200t
T72-I (XSUH) 9/17/37 10/2/37 KOO
TR2-E ' 3/17/37 3/25/87 3 a
CM 3/17/87 3/25/87 1300
CM C!S) 3/17/87 3/E/S7 1500
C2-I (SS RSGW) 3/17/87 10/2/57 1300
CM (KD) S/I7/37 10/2/87 1200
CM (RSGflO 3/17/37 10/2/37 1400
C?.« 3/17/87 3/̂ /B7 3 c
CM (R£MCA7£) 3/17/87 3/̂ /87 5 a

. TRIP 3/17/37 3/24/87 3 a

TO-I 9/23/37 10/1/37 • 47000f
TW-i (3300 3/22/37 10/10/37 22CCO j
TW-S 3/23/37 10/1/37 S30
TM-£ <3£?LICATH> S/H/87 10/US7 2200
TJt2-I ' 9/3/87 10/1/87 7CCCO*
TO-I CaSKSO 3/22/87 10/10/87 81000 j
TO-£ 9/22/37 10/1/87 2COO
TK-£ CRS) •'•' 9/23/37. 10/1/87 "2700 ' " '

. T*2-£ fflS3) 3/22/37 10/1/S7 2300 •
CM 3/23/57 10/1/37 2100
CM . 3/3/37 10/1/37 3100 j
'«-= (BS) 9/23/37 10/1/87 3?00»
CM (KS9) 9/23/87 10/1/57 3700*

. • TRIP . 3/S3/57 IO/!/S7 6
TRIP insm 9/̂ /37 10/9/57 ' 3 uj . ' . '

TRi-I 10/1/S7 10/9/37 3SOO
TR1-E 10/1/37 10/9/87 7000
TR2-I 10/1/57 10/9/87 £800
TR2-£ 10/1/37 10/9/87 2200
T?.2-£ (U?LICA?E) 10/1/87 10/5/37 8400'
TR2-E C?.£?)(R£?.U!() 10/1/57 10/20/57 13COO j
CM 10/1/37 1C/S/S7 2300
CM (RS) 10/1/57 10/3/97 4000*
CM C!S K9UR) 10/1/87 10/20/87 ' 2400
CM f«B) 10/1/37 '.9/9/S7 40CO»
CR-I («D fiStlPI) 10/20/87 2500
CR-E 10/1/3" 10/9/87 3 a
TRIP 10/1/57 10/9/S7 7

• TRIPtRHUW 10/1/8710/20/57 3J flR3Q3855

than nirnt i*.jr.ii-i
u - C:>pountf isilysvj fe' Sut «:t rttnlei
j - if.i'.Cites in fstiiitji vj'.u! iu! t« C':i!iiy control



••warn \̂ X iM«««MiiMrt
V SHEET———of.

CLIENT/SUBJECT
/ASK DESCRIPTION
PR=PAPPn ev
MATH eusrir py
MSTHOD ftPv ay

BSPT [

OPPT i
nATP

DATP

APPROVED BY

BPPT ttATP

CC £3:

C CH-tr)
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ItiAiaua K? for S?CC it O.K3 Rixlaui * RSO for CCC U 38.CX

ID: >C4417
RF • RF RF KF KF
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.33052

.44340 .37332 .84254 .23504 .12538

.73344 .79830 .97701 .33504 .11217 .59219 40.207
KTHYlSfi DtCRICC L02154 1.2(254 1.24U4 1.10(13 .943331.11538 12.219
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.49(52 .53(38 .43773 .53334 .55(24 .5(580 11.983
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. • .29947 .29527 .31191 .33128 .28818 .29042 7.344
. . .33784 .41510 .42948 .48171 .37737 .39470 • 9.479 «

.43814 .98447 .93971 .92753 .90439 .49529 11.149
. .3(333 .43389 .45774 .42492 .39949 .41(47 1.173 •
.39873 .48883 .92530 .91248 .49518 .48244 11.059
.2(183 .25391 .312(4 .32993 .2(849 .29033 9.465
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CtGC££Z£ .89933 1.11822 1.11196 1.84994 1.88297 1.04034 1.778 A f>£ u 3 3 0 9
TttlE-NSC .44332 .57914 .53417 .55931 .51189. .54051 9.149 • -

CS-3) 1.433ft .44471 .33551 .22455 .14490 .48560100.293

fir * Rtspofti* fietor (Subscript h iwunt in ISA)

K7 • A^raga Kaspoiua factor .



9S3""C- SE11S3 Initial Calibration Date: 09/11/57

"y\ \l1ihiinuni_:Ê f̂  Diff for CCC "is 25.0Z

STYRENE ' . . . . 1,21410 1.08740' " 10.<4 '
M-XYLENE .6SOS7 .58513 15.32 '
C-XYLEfiE .74103 .6460? 12.£2

* Response Factor from daily standard file at 50.00 L'G/L .
• . f

T" « fiverase Response Factor from Initial Calibration FP̂ « nTnono 07 n
- 2 Difference from original average or curve

. . .
CCC - Calibration Check Compounds (O SPCC - System Performance Check
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RJBRU

Eiff • I fcffeTsn'frw rlgl»3 annge r cne



•• • V.. ;̂;:̂ V̂-.=-;;:S£̂v:;:,. •»"! • -.. :•.-.- .-.. >\-:'K-r-*̂ \>.&#XeC!k-
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ÔHl*2-n2IAQC J3»1 .6232 18S.2I

2-IDftSOC * .1723 .5823 234.CI
"' 43J75

M 1BUEC CS-2) .157H .H3D8 13,21 C»HD0.80) •n--^mn—————— ; —————————— ARJU3878. ' . - - • •
r • tepoou fietar frm tllf ffjnfarj file ai B.OD CM.

.
IDiff * I bffrtoct frm riglaal awige r aarw



•*.•• ."1 . * ' * • ' • "•' ' :*-«"-?"V?*T""V-":- • ..'••' '•"f-i--/.'v-v5.V*.•'. • •••* . « •• • . • •• *. ".- r.-*r*v.vr. ;ra i .At .• -x "v-.rt5r̂ t--rT,%i:.
" ' ' ' ' " ' ' ' " <

Cntiad* Cilibntiai Qcek

CUIIBI

Cootnetan CtSZIDS MLYTia ' Tifld Pr.SB "I-.- ' *

Wrsctfc:

V 5T» Y • laiUal Cilibratiaa BaU:

ff far SO is 13DO RuiKfi I Qiff far tt is 2.3

7 ff Oiff tCSrTC

ICLEC - .(5S5S .37382
DIJODCDC 1.813231.11219

.Wit .5i32S 17.11 •
CS-3) /xH .537(1 1110 <bnc-18.0Q>

STVICC .535351.23155 219
n-xvux .sen .E«I u.«
ft-HUX 451S1 .C7S1S 11.18

IT - bsp&ttractarfrnattyrtanfcri'fUtal 519 DM.

IT - fen? topcHi fartar fran laiU-CiUViUao fam TO

tbff • I ttfffftact frai artjlfttl aucngt r ervc

AR3G3079



/». '•:'' .* .- :_ t . KSt, Grounds •• • . : •. ' . ' '

.'ttseMot • .:. . . Calibration Data:

" Ccntractori CAA ._. ̂  . tf. . Tis*i 18:49 >..••-„..•

10:

Instruaent 10: KW5 Initial bUbrathn 0«u: 10/1M7

Rr lor SPOC ia 8.300 fUxiaui t Oiff lor CK is 25.00%

Caifound F x«r"̂ ff CCC SPEC
•MB

« f

.32752 .24742
VDdDtORICC .54804 .
DLEKuOĤ  .99219 .86768̂"**7&
t£TKrL£}€ OLSRIOC 1.11538 1.27410 24.18
AC-TOK& .32075 .72138 124.90
CW20H OISXTIDG . 2.97903 3.1396?. .9.39

W!R££T>W€ 2.43193 2.IMI2 3.41 ••
1.13H1 2.Ms7D 2-50
2.79371 2.8?317 3.5< •

. -2.21157 2.31010 4.46 'tss-n i.iosu 1.72335 7.43
tn£K) .125«6 .23227 85.13

lfl,l-TRICHJKOETHft« .444*1 .70570 f.4fl
CflRSQN TETWOURIDt .56500 .<M?5 12.56
VIW1 ACETATE " .01187 - -
fROrfiOIC»COROr£THfV£ .79042 -.33550 15.92
1,3-DtCHLKQ KCf>ftf€ . .39470 .42474 7,61 •

• .49529 .55243 11.54
.41667 .48362 16.07 :
.48244 .95451 14.94

2,1,2-TRIOLCftCnttC .27116 .29539 8.94
CDCBC : 1.12040 1.23534 10.26
CI$*l,34!r>LftQttQF£?£ .457?7 .53709 10.692-otcROCTKn.yjHTfirr>£3 .nsif .11327 u.83
£R£TCfORn .30244 .35142 16.19 •»
4.lCTKTL*2-P£KTttDC .46590 .90469 1.33

.33362 .48204 42.35

.41155 .45006 9.36
. .92318 .98363 11.99 •*

D-i t-ODC (SS-2) - • • 1.13902 1.20614 9.89
.»0819 .94465 '4.81 •t.84034i.io:97 4.82 ••
.94851 .58193 7.66 •

ODROeOGK <SS-J) .40500 .45957 9.82

* Kesponsa Factaf Ires daily ataneVo' fila at 90.60
• t'. -;. ....••..•*...rf-,.r.-- ......

F •."'•>" ̂ •raae'Raspoflsa" Factor"Irot Initial Califaratiofi P«« ut



Continuing Calibration Qitck '".
ffiL

CasaHat . " Calibration Datat* 1048̂ 7 .;•

Contractori CM V'" -: ':*'~ \ Tiaai 18:49 "- ;:̂ rvr;: ̂ î OĈ "

Contract Hex .-i -. r. '.'. - •. -t..-"-*".3oi5o"£

Iratruient 10: (F9999 Initial Calibration Dates 10/IM7

RF for SPCC is 8.308 Rsiiaui \ Oiff far CCC is 29.00%

tf ' KF tttff CCC SKC

5TVRD€ 1.14884 i.U2«L»J.2l
fl»XYLD€ .6̂ 35 .tfirfj

.65315 .69299 . 4.10

.•*•

' »7 -' RcspoRia Factor Iroa dailyjitmtfartf lila at 90.00 IM. ;

AR30383! (J,



.
; " " :''-\-->̂ ''\'i"-'"̂ t<r̂

Cantinuing Calibration Oicek
. -K-,

«9i •_•..•_„. ' . • . . . Calibration Data:
Contractor! CM .rl*. ';.".: '....... r: . ; .Tiaw? 63:»

Contract fei . -; . . - . . Ubaratory 10:

Instrument 10: IFS?95 ' Initial Calibration > L 7

tUniaua Rf lor E?CC U 6.300 * fUxiaua i Diff lor CO! is 25.00%

«Cotpound KF 5E_jsJDiff CCC £PCC

!•• CCcnc«57.9fl)
.32752 >«»? 35.28

WftlOURIDe .94804 .42481 22.49 •
Dtt£C£THA€ '.99219 .73392 22.24
ICTHtiDC CHJKIOE 1.11538 1.17307 9.12

.32075 .983i'0 82.0*
OlSOnX 2.97903 2.84255 4.98

1.31007 1.3*1̂ ? 2.41 • (Conc«45,05)
•2.481932.59220 4.44 « - • • ••

<fi-l,2,CICK3R2tTtfM£ 1,137311.36*11 19.94 . : .... .
' " 2.793713.93287 19.30 • • ' . . . . .

2.21157 2J81S7 30.31
(£3-1) 1.608122.22914 38.62

2-BUt*«-£ (SO . .125*6 .18103 44.29 - . -•
a,l,l-7P.IOLKKTHV£ .44461 .68517 4.29

TCTfoOCORlOE .96500 .60027 4.24
ACETATE • .81175 .81207 2.73 . • '
MCsJF3a£TH»C .29042 .295a 1.73 ...

1̂ -DICHJ3RO FRGPAK .39470 .38055 9.99 • - ' • •
.49529 .91085' 3.14 ' ' *
.41667 .43119 9.47
.48244 .50361 4.99
.29033 .3302 15.15

££££ 1.120*01.87566 9.99
ClS-l̂ DirXJKH&DE .48787 .49493 1.45
2-DORCTKfUrlKr-tt>£* .13819 .17319 25.30

.90244 .91288 9.45 «

.46590 .40191 19.12
,..93862 .96030 - tf.48
.41155 -.98947 ' 9.96
.92318 .48187 .. 7.90 *•

1S3lE ii!« • AR3038S2
1.64094 .9&S30 12.69 . *•
.94051 .47305 12.48 *

*K?U££.£££&€C£S-9) .60500.48753 13.44 .

•• V'Response Factor fro* *»ily »Und»rd fill at 90.60



'- •••'. - • * 1 ' •.- -...-.w_- .•• / ••*.. ; . •...• .
• CCC 1* Calibration Check. Cô cunds i«j 5PCC -. 5y*u» Parferurtca Check Cotpognaa I" I ̂:.. '>-)

I . ;-.. r« .̂.-; •;• vv1'* ' r.v̂ c.,-..'-" : .— -""v * - >';•;,.• - ."-' .-. : ' • • - . . • . •• •' . ' - - - -'-.-.•• ; ; .'---•"• •. v-:.. ..'..'.... .Y- . ;.ll Paaa 1 of J ••*-* :. .7-- •'. •• .-- . -. ; •• • •. •;.-
• - * • • - " ' • • • •

/rfv '• . : . :: v;. . *t- - - .- •
V. . -..'.. Contifuiinj Calibration Check

'• - ' • " ."•':' HSL

Ca48lbi"̂ «̂K>":̂ *̂tt~̂ '---"''̂
- . ̂.-""' ' ' " " • • ' ' . %•> ? . :,- ̂  .'-.vX-.'r:" ' . ' '
• — • • • _ •*» **"̂ — * '**to.««»-«»jtaMf» «••- •••_•. «a.tft""*"**̂  * *—f !"• ** • •Contractors CM 4̂ , /.l.:.,,.̂. . Tiaai nM_-.fi :.*-: ..-V-'... * -•

Contract fe* • ' -•"'•' • Uboratary IDi >D6544

InstruMnt 10* 1*5999 Initial Calibration Oatei 18/U/S7

RF lor S?CC it 6.300 tlixiaua I Diff lor CCC ia 25.80%
«
Coipound ff RF ttiff CCC SPCC

1.14884 .98863 13.34
tVXYLE* .62̂ 5 .52450 15.72

.65315 .55036 15.74

AR303883 ,


